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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma Mo XMMHM Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUsS COCTaBJIEHA Ha
OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3zoBaTeNIbHOM HpOrpamMMbl
OCHOBHOTO 0011ero obpaszopanusi, npeactaBieHubix B ®I'OC OO0, a Takke HA OCHOBE
denepanbHOlt paboueil mporpaMMbl BOCHHUTAHUS U C YYETOM KOHIICTIIMM TPENOAaBaHUS
yyeOHOro nmpeameTa «XuMus» B 0Opa3oBaTeiIbHBIX oOpraHuzanusx Poccuiickoit
Odenepanum.

[Tporpamma no xumMuu Ja€T MpeCTaBICHUE O LETsAX, oOlIeil cTpateruu 00y4eHus,
BOCIIMTAHUSI U Pa3BUTHUS 00ydalOIUXCsS CPEACTBAMU Y4eOHOTO MpEeAMETa, YCTaHABIMBACT
o0s3aTeNIbHOE TPEAMETHOE COJEpKaHue, MpeayCMaTpUBaeT paclpeliejieHue €ro 1o
KJIacCaM U CTPYKTYPHUPOBAHME IO pa3jesiaM M TeMaM MpPOrPaMMBbI MO0 XUMUH, ONPEACIseT
KOJMYECTBEHHBIE M KAYECTBEHHBIC XApPaKTEPUCTHKU COACPNKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATENHHOCTh M3YUYEHUSI XUMHUH C YIETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEW 0O0ydarommxcs,
OTpeeNsieT BO3MOXKHOCTH IpeAMeTa s peanu3aluu TpeOoBaHMN K pe3yJbTaraM
OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, a Takke TpeOOBaHUM K pe3yJbTaTaM OOy4YEHHUS XMMHUHU HA YPOBHE Ienei
M3y4YEHHUS TpeAMEeTa M OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHOW JI€ATEIHLHOCTH
00ydJaroImerocs 1Mo OCBOCHUIO YIEOHOTO COIePIKAHMUS.

3HaHWE XUMHH CIYy>)KUT OCHOBOM mnsi  (OpMHUpPOBaHHMS  MHPOBO33PEHUS
oOy4aromnierocsi, €ro MNpeJCTaBICHUI O MaTepUalbHOM €IMHCTBE MHUpa, BaXXHYIO pPOJIb
urparot (GopMupyeMble XUMUEH TMPEICTABICHUS O B3aMMOIPEBPAIICHUSX DHEPTHH H 00
HBOJIIOLIMM BEUIECTB B MPHUPOJE, O MYTAX PEUICHHs TI00ANbHBIX MPOOJIEeM YCTOWYHMBOTO
Pa3BUTHS YEJIOBEUYECTBA — CBIPHEBOM, SHEPr€THUYECKOM, NHUINEBOWM M SKOJOTHYECKOU
0€3011acHOCTH, TTPOOIIEM 3APaBOOXPaHEHHS.

N3yuyeHne xumun:

CHOCOOCTBYET peanu3aliil BO3MOXKHOCTEH HJsi caMOpa3BUTHA M (OPMHUPOBAHUS
KyJbTYPBI JINYHOCTH, €€ 0o0111el U (yHKIIMOHATHHONU TPAMOTHOCTH;

BHOCHT BKJaJ B (OpMHpOBaHHME MBIIUJICHUS M TBOPUYECKUX CHOCOOHOCTEMH
oOydJaromnmxcs, HABBIKOB 170 CaMOCTOSTEITLHOM y4ueOHOM NESTENHHOCTH,
AKCIIEPUMEHTAJIBHBIX U UCCIIEIOBATEIbCKUX YMEHUHN, HEOOXOIUMBIX KaK B MOBCEIHEBHOU
KU3HU, TaK U B TPOPECCHOHATLHON IeATeThHOCTH;

3HAKOMUT CO CIEeNU(PUKON HAYIHOTO MBIIUICHHMS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO
B3IJIla HAa EAUHCTBO MPHUPOABI M YEJIOBEKa, SIBIAECTCS OTBETCTBEHHBIM JTaloM B
(hopMHUPOBAHNHN €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00YYarOIUXCSl;

CrocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILECHUS K €CTECTBEHHO--HAyUYHbIM
3HAHMSIM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B IKOJOTHYECKOE 00pa3oBaHUE
00y4JaroIIMXCA.
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Jlanuple HampaBiieHHs B OOYYEHHMHM XUMHUU OO0ECHEUMBAIOTCA CIEHUPUKON
coziepKaHUsl y4eOHOTO MpeaMeTa, KOTOPbIN SBISIETCS MEJAaroruuyecky aJanTUPOBAHHBIM
oTpakeHHneM 0a30BOM HAyKHU XMMHHU Ha OIpe/IeIEHHOM dTare e€ pa3BUTHsl.

Kypc xumuu Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OpPUEHTHPOBAH Ha
OCBOCHHME OOYYArONIMMHUCS CHCTEMbl TMEPBOHAYAIbHBIX TIOHSATUH XHWMHUHM, OCHOB
HEOPraHUYECKOM XHMHHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH OpPraHUYECKOU
XUMUH.

CtpykTypa coaepxaHusi OporpaMMbl IO XHUMUH c(opMHpOBaHa Ha OCHOBE
CUCTEMHOI0 1oAXx0/a K €€ uzyueHuro. CoaepkaHue CKIaIbIBa€TCsl U3 CUCTEMBI IIOHATHH O
XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHI 0 XumMuueckoi peakiuu. O0e 3Tu
CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI 110 MPUHUMITY MOCIIEIOBATEILHOIO PAa3BUTUS 3HAHUMI
Ha OCHOBE TEOPETUYECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. V1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHUMU;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOM CBA3U;

— IIPECTaBICHUN 00 ANEKTPOIUTHUECKON TUCCOIMAIIMU BEIIECTB B pacTBOpaXx.

TeopeTnueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICTICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO YPOBHS K JIPYroMy,
BBITIONIHASL (YHKIUU OOBSACHEHHS U TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHUA U
BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MMOJTYyYECHHUS U3YyYaeMbIX BEIECTB.

OcBoeHHE POrpaMMBbI M0 XUMUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHHS O
XUMHAYECKOW COCTABISIOIIEN HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOW IPHUPOJBI,
LIEHHOCTHOI'0 OTHOLIEHUs K HayYHOMY 3HAHMIO U METOJAM IO3HaHUs B Hayke. M3yueHue
XUMUHU TOPOUCXOJUT C MPUBJICUCHUEM 3HAHUI U3 paHEe U3YUYCHHBIX YUEOHBIX IMPEIMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5—7 knacced» n «DuU3nKa. 7 KJIaccy.

[Ipyn u3ydeHUM XUMHH TPOUCXOIUT (POPMUPOBAHHME 3HAHUNA OCHOB XHUMHUYECKOU
HAyKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUYECKOW eATEeIbHOCTH
YeJI0BEeKa U Kak OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. 3ajadya y4eOHOro npeaMera
COCTOUT B (OPMUPOBAHMM CHUCTEMBl XHMHUYECKMX 3HAHUH — BaKHEHIIMX (PAKTOB,
MOHATUH, 3aKOHOB M  TEOPETHUYECKUX  IOJIOKEHHM, JOCTYMHBIX  0000IIeHUi
MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAYKHU, B MPUOOIIEHWH K HAYYHBIM METOJaM
MO3HAHUA TIPU U3YUYEHUH BEIIECTB U XMMHYECKUX PEaKkinid, B OPMUPOBAHUHU U PA3BUTUHU
MO3HABATEILHBIX yYMEHUN M WX TPUMEHCHHMH B Y4eOHO-IO3HABATEIBbHONW M y4eOHO-
HCCJIEIOBATEILCKOM  JIEATEIHPHOCTH, OCBOCHHHM TIPaBWJI 0O€30MacCHOrO OOpalleHus ¢
BEILIECTBAMHU B MIOBCEJHEBHOMW KU3HHU.

[Ipy u3yyeHMM XMMHHM Ha YpPOBHE OCHOBHOTO OOHIEro 0Opa3OBaHMs Ba)XXHOE
3HauY€HUE MPUOOPENIN TaKUE LIETH, KaK:

— (QopMupoBaHHE  HWHTEUICKTYaJbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caM000Opa30BaHUIO,  COTPYJHHUYECTBY, CaMOCTOSITCIbBHOMY  TIPHHITHIO  PEIICHHM,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 4 ot 09.02.2024. UcnonHutens: ManvaxveTos A.K. 0 AIEKTPOHHbINA
CtpaHuua 3 n3 23. CtpaHnua cosgana: 09.02.2024 13:52 =¥ TATAPCTAH



— HaNpaBJICHHOCTh OOYYEHHS HA CHCTEMAaTUYECKOe MPHUOOIICHHE O0YYarolIUXCs K
CaMOCTOSATEIILHOW  TMO3HABATEIbHOM  JIEATCILHOCTH, HAy4YHBIM METOJIlaM IIO3HAHUS,
(hOpMHPYIONTUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMHH,

— obecrnieueHne yCIOBUH, CIIOCOOCTBYIOIMUX MPUOOPETEHUIO O0YYAIOIIUMHUCS OTIBITA
pa3HOOOpa3HOM JEeATENbHOCTH, I[IO3HAHUA M CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTI0YEBBIX KOMIIETEHLIMN), UMEIOLIUX YHUBEPCAIbHOE 3HAUYCHUE JUISl PA3IMYHBIX BUJIOB
NeSITENbHOCTH;

— (hopmupoBanue o0me GyHKIMOHATHPHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIE YMEHHUH OOBSCHATH U OICHUBATH SIBICHHS OKPYIKAIOIIETO MHUPA, UCIIOJIB3YS
3HAHWS W OMBIT, MOJyYCHHBIC MPU HW3YYCHUH XHMHH, NPUMEHATh HX MPU PEIICHUU
po0JIeM B OBCEHEBHOM KU3HU U TPYJIOBOM 1€ATEILHOCTH;

— (opmupoBanne y o0O0y4aromuxcsi T'YMaHUCTUYECKHX OTHOIICHUW, MOHUMAaHUS
[EHHOCTH XWUMUYECKUX 3HAHUW i1 BBIPAOOTKH SKOJOTHYECKH IIEJI€CO00pa3HOro
MOBEJCHUS B OBITY U TPYIOBOM JEATEIHHOCTU B IESIX COXPAHEHHUS CBOETrO 3JI0POBbS U
OKpYXarouen MPUPOTHON CPEIbL;

— Ppa3BUTHE MOTHBAIMM K OOY4YeHHUIO, CIIOCOOHOCTE K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEUYETOBEYECKUX ILIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TIPOQ IS M HAITPABIECHHOCTH JaTbHEHIIIEr0 00yYCHHS.

OO01iee YMCIIO YacoB, OTBEACHHBIX IJIsi M3YYCHHs] XMMHUU HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus, coctaBisieT 136 yacos: B 8 kimacce — 68 yacoB (2 yaca B HEZIETIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaYaabHbIE XMMUYECKHE MIOHATHUS

IIpeamer xumuu. Posib XMMHUUM B )KU3HU 4€JIOBEKA. XMMUA B CUCTEME HayK. Tena u
BellecTBa. PrU3nMUYECKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOsSIHHE BellecTB. [lonsiTe O
MeTOo/ax Nmo3HaHus B xumMuu. Yucteie BemlecTBa u cmecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUECKHE 31€MEHTbl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
IIpocThle U CclI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTb aTOMOB XUMHYECKHX JIIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTraBa BewlecTB. OTHocuTenpHass aroMHass Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHast Macca. MaccoBasi 10JIsl XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH.

KommuecTBo BemniectBa. Mok, Monsipaas macca. B3auMocCBsi3b KOJIMUECTBA, MACChI
M 4KCla CTPYKTYPHBIX €AWHMI[ BemecTBa. Pacuérel mo ¢dopmynaM XUMHUYECKHX
COEMHEHU.

®u3nyecKue U XUMHUUECKHUE SIBJICHUS. XUMHUUECKash peakuus U e€ Npu3Haku. 3aKOH
COXpaHEHHUsI MacChl BelIecTB. XUMHUYecKHe ypaBHeHHs. Kiaccudukamuss XUMHYECKUX
peakiuii (CoeTMHEHUS, Pa3I0KEHUS, 3aMEIICHUS, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOM TOCYIOW, MpaBuiaMu paboOThl B JabopaTopuud H
npuémMamu oO0paileHuss ¢ Ja0OpaTOPHBIM 00OPY/IOBaHHMEM, H3YYEHHE U OINHUCAHUE
(bu3nYeCKuX CBOWCTB OOpa3IOB HEOPTraHMUECKHUX BEIIECTB, HAOMIOJEHHE (PUINIECKIX
(nyaBreHUE BOCKA, TasiHUE JIbJa, pAaCTUpPAHUE caxapa B CTyNKEe, KUIMEHUE M KOHJCHCAIUs
BOABbI) M XUMHUYECKUMX (TOpeHHE CBEuYM, MPOKAJUBAHWE MEIAHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeNa C KHUCIOTOW) SIBJICHHM, HAONIONCHHE W OIMCaHWE TMPU3HAKOB
MPOTEKAaHUs] XHUMHUYECKHX PEakluil (pa3ioKeHHe caxapa, B3aUMOACHCTBHE CEpHOU
KHCIIOTBI C XJIOpHIOM Oapwusi, paznoxenue ruapokcuna menu (1) mpm narpeBanuw,
B3auUMOJIECTBHE JKemne3a ¢ pacTBopoM coiu meau (1), uzydenue crnocoOoB pazaeneHus
cMeceil: ¢ TIOMONIbI0 MarHuTa, (UIBTPOBAaHHE, BHINAPUBAHUE, TUCTHIUISAIIMS,
xpoMmartorpagus, NPOBEACHUE OYUCTKHM TMOBAPEHHOM COJIM, HAONIOJCHHE W OIKCaHUE
PEe3yJbTAaTOB MPOBEICHHUS ONBITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MACChl, CO3/ITaHUE
MOJIEIe MOJIEKYJT (IIapOCTEPKHEBBIX ).

BakHeiume npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopoa — 3ieMEHT ¥ IPOCTOE BEIIECTBO.
Haxoxnenue kucinopojna B mpupojie, (pU3MYeckue M XUMUYECKHE CBOICTBa (peakuuu
ropenusi). Oxcuzabl. I[lpumenenue xkucimopoga. CnocoObl MNOTyYEHUS KHUCIOpOAAa B
nabopaTopud U TOpOMBINUIEHHOCTH. KpyroBopor kuciopona B mnpupoje. O3oH —
AJUTOTPOITHAS MOAU(PUKALINS KUCIOPOIa.

TennoBoit 3pPeKkT XuMuyeckol peakuu, TEPMOXUMHUECKHE YpaBHEHUS, IK30- U
SHIAOTEPMHUYECKHE peakiMu. TOIUIMBO: yrojib U METAaH. 3arpsi3HEHUE BO3]lyXa, YCHUIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CJIOS.
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Bonmopox — smemeHT M mpocTtoe BemecTtBo. HaxoxkaeHune Bomopoaa B IPUPOJE,
¢busnyeckue U XMMHYECKHE CBOMCTBA, NMpUMEHEHHe, crocoObl moiydeHus. Kucinotel u
COJIH.

Monsipablii 00b€M ra3oB. Pacy€Tbl N0 XUMUYECKUM YPaBHEHHSIM.

dusnyeckue cBoMcTBa BOAbL. Boma xak pactBopurens. PactBopel. Haceimenusie u
HEHACBHILEHHbIE PACTBOPBL. PaCTBOPUMOCTh BelIEeCTB B BOJEe. MaccoBasi 10Jsl BEIIECTBA B
pactBope. XMMHUYECKME CBOWCTBAa BOAbl. OcHOBaHuA. Ponp pacTBOpPOB B IpUpOJE U B
KU3HU YesioBeka. KpyroBopot Boabl B npupojie. 3arpsi3HeHrne IpupoaHbIX BoA. OxpaHa u
OYMCTKA IIPUPOIHBIX BOJ.

Knaccudukanus Heopranndueckux coeaunenuil. Oxcunpl. Knaccugukanus okcuaos:
cosieoOpasyrome (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U HECOJIe0Opa3ylollue.
Homenknarypa okcunmoB. ®Pusnueckne W XHMHUYECKHME CBOMCTBA OKCUIOB. [lomyuenwne
OKCHJIOB.

OcHoBanusi. Knaccuduxanuss ocHoBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHHUS.
Homenknatypa ocHoBaHui. PU3nYECKHEe U XUMHUYECKUE CBOMCTBA OCHOBaHMM. [lonmyuenune
OCHOBAHUHU.

Kucnorel. Knaccudukanus kucinor. Homenknatypa Kucior. Dusndeckue Hu
XAMUYECKHE CBOMCTBA KHUCHOT. Psin aktuBHOCTH MetaimmoB H. H. bekerosa. Ilomyuenne
KHUCJIOT.

Comu. Homenkiarypa coseil. ®dusznueckue W XUMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue comnen.

['eHeTYECKast CBA3b MEK/y KJIACCaMH HEOPTraHUYECKUX COCIMHEHMM.

Xumuueckuii IKcnepumenm:

KAa4EeCTBEHHOE OIIPEACIICHUE COJACPKAaHMUS KHCIOPOJAa B BO3JAyXe, IIOJyYEHHUE,
coOupaHue, pacno3HaBaHWE W  U3Y4YEHHE CBOWCTB  KHCJIOpOAa,  HaOI0JeHue
B3aMMO/JICHCTBUS BEIIECTB C KHUCIOPOJIOM U YCIOBHUS BO3HUKHOBEHHS U MPEKpalICHUs
ropeans (Ioxapa), O3HAaKOMJICHHE C 0Opa3laMH OKCHJIOB M OIMCAHHUE WX CBOMCTB,
MOJIy4eHHe, coOMpaHHe, paclo3HABAaHUE W H3YYEHUE CBOWCTB BOAOpOJa (rOopeHue),
B3auMojelcTBue Boaopoga ¢ okcuaoM wmead (1)  (BO3MOXKHO — MCHOJIB30BAHUE
BUJICOMAaTEpHaIOB), HAOIIOIeHHE 00PaA3IIOB BEIIECTB KOJMYECTBOM | MOJIIb, HCCIIeIOBAaHHUE
O0COOEHHOCTEW pPacCTBOPEHHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, MPUTOTOBIICHUE
PacTBOPOB C ONMPEAEIEHHOW MAaCcCOBOM J0JIEW PACTBOPEHHOTO BEIIECTBA, B3AaUMOJICUCTBUE
BOJIbI C METaJ/NIaMH (HATPUEM M KaJIbIIHEM) (BO3MOXHO HCTIOIh30BaHNE BUCOMATEPUAIIOB),
HccieoBaHne 00OpaslloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOICHUE
W3MEHEHHSI OKpPAaCKM WHAMKATOPOB B pacTBOpax KHUCIOT M WIENOYEH, HU3y4YEHUE
B3aumozencTeus okcuaa meau (II) ¢ pactBopoM cepHOM KHUCIIOTBI, KUCJIOT ¢ METaJlJIaMH,
peakuui HEUTpalIM3alud, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OJHOTO
MeTaJljla JIPyTMM W3 PacTBOpa COJM, PEUICHHWE HKCIEPUMEHTAIbHBIX 3a/Jad MO TeMe
«BaxHenune Kinaccel HEOPraHUYECKUX COCTUHEHUI.
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Hepuoanuyeckuii 3akon u Ilepuoguyeckasi cucreMa XUMHYECKHUX J1eMeHTOB /1.
N. MengeneeBa. Crpoenne aromMoB. XuMHYeCKass CBA3b. (OKHUCIUTEINBHO-
BOCCTAHOBUTE/IbHbIC PEAKIHU

[lepBble MOMBITKK KJIACCU(PUKALUU XUMHUYECKUX 3yieMeHTOB. [loHsTHE O rpymmax
CXOJIHBIX AJIEMEHTOB (IEJIOYHBIC W IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJlOreHbl, UHEPTHBIC
rasbl). DJIEMEHTBI, KOTOPbIE 00pa3yIoT aM(pOTEPHBIC OKCUABI U TUAPOKCHUIBI.

Ilepunonnueckuit 3akoH. llepuomnueckas cucrema Xxumuyeckux snemeHtos /1. .
MenneneeBa. Kopotkonepuoanas u miuHHonepuoanas ¢opmsl [leproandeckoit cucTeMsl
xumuueckux asneMeHToB . WM. Menneneesa. Ilepuonbl u rpynmnbel. OU3NYECKUI CMBICI
IOPSIAKOBOIO HOMEPa, HOMEPOB MEPUO/IA U IPYIIILI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3orombl. Onexkrtponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aToMOB MepBbiXx 20 xuMuyeckux saeMeHToB [lepumoanueckoi
cucremsl /1. 1. MenneneeBa. XapakTepUCTUKAa XMMUYECKOTO AJIEMEHTA IO €r0 MOJIOKEHUIO
B [lepmommueckon cucreme /. . Menaeneesa.

3aKOHOMEPHOCTH  W3MEHEHUs pajuyca aTOMOB XUMHUYECKHUX  DJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIIaM U IIEPUOJAM.

3nauenue llepuoamueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. J1. . Mennenees — y4€HbIN U IrpaK JaHNH.

Xumuueckasi  cBsi3b. KoBaseHTHas  (moyisipHas M HEMOJISIpHAsA)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakiuu. IIponecce
OKHUCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAJIOB M HEMETAIOB, B3aUMOJEHUCTBUE
TUAPOKCUAA IIMHKA C pacTBOpaMHM KHUCIOT M IIEJOYEH, NPOBEJACHUE OMbBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuui (ropeHue,
peaKIuy pa3ioKeHUs, COSTUHEHNS).

Mestcnpeomemnmnunie ceasu

Peammsanus MeXNpeaIMETHBIX CBA3€H IIPU M3YYEHMHM XUMUM B 8§ Kjacce
OCYUIECTBIISIETCS UEPE3 UCTIONIB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX TOHSTHM, TaK U
MOHATHM, SIBJISIOMIMXCS CUCTEMHBIMU VISl OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LMKIIA.

OO01mue ecTeCTBEeHHO--HAyYHbIC TIOHSTHI: HAYYHBIM (DaKkT, TUTIOTE3a, TEOPHsl, 3aKOH,
aHanmM3, CHUHTE3, Kiaccu(ukanus, TMePUOIUYHOCTh, HAOIIOJCHUE, OKCICPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

@du3nka: Marepus, aroM, JJIEKTPOH, IMPOTOH, HEWTPOH, MOH, HYKJIWJ, HU30TOIBI,
PaANOaKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKHUM 3apsijl, BELIECTBO, T€NO, 00bEM, arperaTHoe
COCTOSIHUE BEIeCTBa, ra3, (U3WYECKHWE BETUYHHBI, EAUHHUIBI HM3MEPEHHS, KOCMOC,
IUTaHETHI, 3BE361, CoHIIC.

buonorus: dotocunres, nprxanue, 6uocdepa.
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['eorpadus: armocdepa, rumpochepa, MHHEpANb, TOPHBIE IOPOJBI, IOJIE3HBIE
MCKOIIa€MbI€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYecKasi peaKIus

Ilepuonnueckuit 3axoH. llepuomnueckass cucrema xumuyeckux snemeHtoB /I, .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHWH CBOWCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOOB, KU, KAIbIHSI U UX COCAMHEHUN B COOTBETCTBHUHU C
MOJIOXKEHUEM 3JIEMEHTOB B Ileproauueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJAbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKON PEIETKN U BUJIA XUMHUYECKOU
CBSI3H.

Knaccudukammss u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUYECKHUE
CBOMCTBa BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJacCaM HEOPTaHWYECKHUX COEIMHEHUH,
TreHeTHYeCKasi CBsA3b HEOPTAHUUECKUX BEIECTB.

Knaccudukanuss XMMUYECKUX pPEaKIUi M0 pa3IUYHbIM MpU3HAKaM (TI0 YHCIYy U
COCTaBy YYaCTBYIOIIUX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo H3MEHEHHUIO
CTENEHENl OKHUCIEHHS XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). DK30- U S9HIOTEPMUUECKHUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue 0 cKopocTH XHMMHUYecKOW peakiuu. [loHstue 00 oOpaTUMBIX W
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTeHHBIX M TeTEepPOTEeHHBIX
peakuusix. Ilonarue o karanuze. [loHstne o XxmMuyeckoM paBHOBecHH. DakTopsl,
BIIUSIIOIINE HA CKOPOCTh XUMUYECKOM pEeaKIMK U MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

OKUCIUTETHHO-BOCCTAHOBUTENBHBIEC PEAKINH, HIEKTPOHHBIN OaTaHC OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHON peaKiuu. CocraBnenue ypaBHEHUI OKHUCJIHUTEbHO--
BOCCTAHOBUTEJIbHBIX PEAKIIMN C UCTIOIb30BAaHHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust SIEKTPOTUTUYECKON JTUCCOLUMALMHA. JIEKTPOJIUTBI M HEAJIEKTPOJIUTHI.
Karnonsl, aHmoHbl. MexaHU3M JOHUCCOIMAIIMM BEIIECTB C PA3THYHBIMU  BHJAMU
xumudeckoil csizu. Crenenpb nqucconuanui. CuibHbIE U C1a0ble JIEKTPOIUTHI.

Peakium noOHHOrO OOMeHa. YCIOBUS MPOTEKAaHUS pPEakUMid HMOHHOTO OOMEHa,
MOJIHBIE W COKpaIIEHHbIE MOHHBIE YpaBHEHHUs peakuuid. CBONWCTBAa KHUCIOT, OCHOBaHUH U
cojieil B cBeTe MpeACTaBlIeHUH 00 3NIEeKTpoNUTHUYEeCKOU aucconuanuu. KadecTBeHHBIE
peakiuu Ha MOHBI. [IoHsATHE O THApPONIH3E COEH.

Xumuueckuil IKcnepumenm:

03HAKOMJICHUE C MOJICTIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUIECKUX BEIIECTB —
METaJUIOB M HeMeTalyioB (rpadura M anmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpPHs),
MCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKlMu OT BO3JACUCTBUS Pa3IMUHBIX
(GakTopoB, HCCIEAOBAaHHE BJIEKTPONPOBOJHOCTU  PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMALIMM KHMCIIOT, HIEN0YEN U cosiel (BO3MOKHO MCIOJIb30BAaHUE BHUJIEO MATEPUAJIOB),
MIPOBEICHNUE OMBITOB, WILTIOCTPUPYIOMINX MPU3HAKH MPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa
(oOpa3zoBaHue ocajka, BbIJEIECHUE T'a3a, 00pa30BaHUE BOJIbI), OIMBITOB, WILIIOCTPUPYIOIIUX
MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEaKINil (TOpeHHe, peakluud paslioKeHUs,
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COCIMHEHHUS), pPACIO3HABAaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KaueCTBEHHBIX
peaklMil Ha MOHBI, PELICHNE YKCIIEPUMEHTAIbHBIX 3a]1a4.

HemeTtansbl u X coeMHEeHUsI

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE
crenieHu okucieHus. CtpoeHure U (U3NUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — raJIOr€HOB.
XUMHYECKUE CBOMCTBA Ha MpUMeEpe Xjopa (B3auMOJEHUCTBUE ¢ METAJUIaMU, HEMETaJJIaMH,
miesnoyamu). XisopoBojopoa. ConsiHash KUCIOTa, XMMUYECKHUE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JleiicTBue Xjaopa M XJIOPOBOAOPOJAa Ha OpraHuM3M 4yenoBeka. Baxneilmne
XJIOPUIBI M UX HAXOXKACHUE B PUPOJIE.

OObmas xapakTepucTthka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u pusndeckrue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIOpOJia U cepbl. AJIOTPONHbIE MOAU(PUKALMU KHCIOpOJa U Cepbl. XHUMHUYECKHE
cBoricTBa cepbl. CepoBoIOpOI, CTpoeHUE, (DM3NIECKUE U XUMUYECKHe cBOWCTBA. OKCHIBI
Cepbl Kak TMPEJACTaBUTENM KHUCIOTHBIX OKCuAoB. CepHas Kuciora, (GU3MYECKHUE U
XUMHYECKHUE CBOMCTBA (0OIIME KaK MPEACTABUTENS Kiacca KHUCIOT M CHEIU(pUYECcKHe).
XVWMHYECKHE PEaKLIMH, JIEKAIIUE B OCHOBE IIPOMBIIIIEHHOTO CIIOCO0a MOIyYEHUsl CEPHOU
KUCIIOThL. [Ipumenenue cepHoil kuciaoTbl. CoNM CEpHOM KUCIOThI, KAUYECTBEHHAs! PeaKus
Ha cynbdar-uon. Haxoxnaenue ceppl U €€ coeauHEHUN B mpupoje. XHUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH CPeIbl COCTUHEHUSIMU CEPhl (KUCIOTHBIE T0KIU, 3arpsi3HEHUE
BO3yXa U BOJOEMOB), CIIOCOOBI €T0 TIPEAOTBPAIICHHS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUA. A30T, paclpoCTpaHEHHEe B Tpupoje, pusnueckue u
XUMHUYecKkue cBoicTBa. KpyroBopor azora B mpupone. AMMHAK, €ro (QU3UYECKHE U
XUMUYECKUE CBOMCTBA, MoixydeHue W npumeHeHue. Coild aMMOHMS, UX (U3MYECKHE U
XUMHUYECKHE CBOWMCTBA, MpuMeHeHne. KauecTBeHHast peakiysi Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ ToJlydeHue, PU3ndeckue U XUMUIECKHe CBOMCTBA (00IIMe KaK MPEeaCTaBUTENS
Kjlacca KuCIOT U creuuduyeckue). lMcmnonb3oBaHWe HUTPATOB U COJNEW aMMOHHUS B
KaueCTBE MHUHEPAIbHBIX yH0OpeHHi. XUMHYECKOE 3arpsi3HEHHE OKpPYXKAIoLIEH cpeibl
COCIMHEHUAMM a30Ta (KUCIOTHBIE IOXKAM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOJOEMOB).
docdop, ammorpornHsie Moaudukanuu docdopa, pusnueckue U XUMHYECKHUE CBOMCTBA.
Oxcun dochopa (V) u dochopnas kucnora, Quanyeckne W XUMUYECKHUE CBOWCTBA,
nosyuenue. Mcnonb3oBanue ¢pocdaTtoB B KayeCcTBEe MUHEPAJIbHBIX YI00PEHU.

OObmas xapaktepucTtika 31eMeHToB [VA-rpynnbel. OCOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKTepHbIE  CTEMEHM  OKHUCJICHHS.  YTIEpPOJ,  aUIOTPOIMHbIE  MOAU(HUKAIINH,
pacnpocTpaHeHHWe B TMpupoje, (U3MUYECKHEe W XUMUYECKHE CBOMCTBa. AcopOrus.
Kpyrosopor yraepona B mpuposae. Okcuabl yriaepoda, Ux (U3HUECKHE U XUMHUYECKUE
CBONMCTBA, JICVCTBUE HA KWBbIC OPraHU3MBbI, NOJYYEHUE U MPUMEHEHHUE. DKOJOTHYECKUE
npoOJsieMbl, CBs3aHHble ¢ okcuaoMm yriepoaa (IV), rumoresa rinobanbHOrO MOTEIICHUS
KJIMMaTa, TapHUKOBBIM 3(pdexT. YrompHas Kuciaota U e€ conu, ux (QU3NYECKHe U
XUMUYECKHE CBOMCTBA, MOJy4eHHE W MpuMeHeHne. KauecTBeHHas peakius Ha kapOoHAT-
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noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavanpHble TOHATHS OO0 OPraHMYECKUMX BEIIECTBAX KAaK O COEIMHEHHSIX
yriepona (MeTaH, 3TaH, JTUJICH, AUETHJIEH, ATaHOJ], TJUIEPUH, YKCYyCHas KHCJIOTA).
[IpupoaHble UCTOYHUKHU YTIEBOJOPOJOB (Yyrojb, MPUPOIHBIN Ta3, HE(PTH), MPOTYKTHI UX
nepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBINIICHHOCTH. [loHATHE O OMOJIOTHYECKH
BAKHBIX BEIIECTBaX: J>XHMpax, OelkaX, yrieBoJaXx — M HUX pPOJM B JKU3HU YeEJIOBEKa.
MatepuanbHOe eIMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COSAUHEHUII.

Kpemuuii, ero ¢gusuueckre ¥ XUMUYECKHE CBOWCTBA, MOJyYEHUE M MPUMEHEHHE.
Coenunenust kpemuusi B npupojge. O0ume npencrasinenus 06 okcunae kpemuus (IV) u
KpeMHueBol kuciore. CHIMKATBl, WX UCIOJIb30BaHME B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiiiue cTtpouTensHble MaTEpHUAIIbl: KEpaMUKa, CTEKJIO, LIEeMEHT, OE€TOH, JKeIe300€TOH.
[IpoOnembl 6€30MaCHOTO HKCIIOJNB30BAHUSL CTPOUTENBHBIX MAaTE€pPUaIOB B TOBCEIHEBHOU
KU3HU.

Xumuueckuit IKcnepumenm:

U3ydYeHue oO0pa3l0oB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHON KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX pPEaKUUi Ha XJIOPUA-HUOHbI U HAOJIOJEHHWE NPHU3HAKOB HX
MPOTEKaHMs, OMBITHI, OTPAKAIOIINE (PU3NUECKUE U XUMUYECKHUE CBOMCTBA TAJIOTEHOB U MX
COeIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), O3HAKOMIIEHUE C O00pa3iamMu
XJIOpUI0B (TaJOTEHUIOB), O3HAKOMJICHHE C O0OpaslaMu cepbl M €€ COeTUHCHHUSIMU
(BOBMOXHO HCHOJB30BAaHUE BHIEOMATEPHATIOB), HAOIIOJEHUE Ipoliecca OOYTIIMBaHUS
caxapa Moj JEHCTBUEM KOHILIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI, M3YYEHHUE XMMHUYECKHX
CBOMCTB pa30aBJIE€HHON CEpHOM KHCIOThI, MPOBEACHHE KAYECTBEHHOM peakuuu Ha
cynb(haT-uoH U HAONIOJCHHE MpU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYECKHMHU
cBoiicTBaMu azota, (ochopa W uUX coeAMHEHHH (BO3MOXXHO  HCHOJIb30BAHUE
BHUJICOMATEPHUATIOB), O0O0pa3laMu a30THBIX M (POCPOpPHBIX yAOOPECHMIA, TMOIyUCHHE,
coOupaHue, pacro3HaBaHWE M W3YUYCHUE CBOWCTB aMMHaKa, MPOBEICHHE KaYeCTBEHHBIX
peakuMii Ha MOH amMMOHMS U (ocdar-uOH W H3yuyEHUE MPU3HAKOB HUX MPOTEKAHMS,
B3aUMOJICUCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO  (BO3MOXHO
WCIIOJIb30BAaHUE BHUIEOMATEPHANIOB), H3YUEHHE MOJENIEH KPUCTAIMYECKUX PEIIETOK
anMasa, rpadura, QymiepeHa, 03HAKOMIIEHHE C MPOIIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIIECTB aKTHBUPOBAHHBIM yTIIEM M yCTPOMCTBOM MPOTHUBOTA3a, MOJyUYECHHE, COOMpaHHE,
pacro3HaBaHWEe W M3YyYCHHE CBOWCTB YTJCKUCIOTO Trasza, MPOBEICHHE KauyeCTBEHHBIX
peaknmii Ha KapOOHAT M CWJIMKAT-UOHBI W U3Y4YCHHE TMPU3HAKOB WX MPOTEKAHMS,
O3HAKOMJIEHME  C  MOPOAYKIMEH  CWIMKAaTHOW  MPOMBILUIEHHOCTH,  pEIICHUE
AKCTIEpUMEHTAJIBHBIX 33]1a4 M0 TeMe «BaxkHeille HeMeTauIbl U UX COSAUHEHUS.

MeTtanjibl 4 MX COeTMHEHUS

OO0mast xapakTepUCTUKAa XUMHUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHWUU UX
nosnoxxeHus B llepuommueckoit cucreme xumudeckux iemeHToB J[. M. Menneneesa u
cTpoeHuss atoMoB. CTpoeHue MeTauIoB. MeTalmuveckas CBA3b M METaNTHYecKas
KpUCTAIMYECKAass  pemeéTka. ODJIEKTPOXMMHUYECKUN  pAJ  HANOPSOKEHUHA  METaJUIoB.
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du3nYecKue U XUMHYECKUE CBOMCTBA MeTauioB. OOIIre Croco0bl MOJYYEHUS METAILIOB.
[TonsiTHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIUTaBbl
(cTanp, 9yTyH, JIOPATIOMUHUN, OpOH3a) M UX TPUMEHEHHUE B OBITY U MIPOMBIIIICHHOCTH.

[[lenoynbie MeTamwibl: nojiokeHue B Ilepuoanueckodl cucTeMe XHUMHUYECKHX
anementoB J[. WM. MenaeneeBa, CTpoeHHE HX aTOMOB, HAXO0XIACHHE B MPUPOIE.
dusndeckue W XHMHYECKHE CBOMCTBAa (Ha mpumepe Hatpus W Kamus). Okcuapl U
TUAPOKCUABI HATPUS U Kanus. [[puMeHeHne MeI0YHbIX METAJJIOB U UX COCTMHEHUM.

[Ilenouyno3eMeNnbHBIE METAJJIBI MATHUKA W KaJIbLUW: nojoxenne B [lepuogmueckoit
cucreMe xumudeckux anemeHToB 1. . MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXJECHUE B
npupoje. PuU3MUECKHUe U XHUMHUYECKHE CBOMCTBA MarHus M Kajblusg. Baxueiue
COCAMHEHUS Kaablusl (OKCHI, THAPOKCHA, cojiu). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHUS.

AusromuHuii: onoxkenue B [lepuognyeckoi cucreme xuMmudeckux sinementoB 1. U.
MenpeneeBa, CTpO€HUE aTroMa, HaxoXkjeHue B mpupojae. Duznyeckue M XUMHYECKHUE
cBoMcTBa afoMUHMs. AMDOTEpHbIE CBOMCTBA OKCUJA U TUIPOKCH 1A aTFOMUHUSA.

Kenezo: nomoxenne B Ilepuoanueckoil cucreme xumudeckux snemeHTtoB . U.
MengeneeBa, CTpOEHUE aTroMa, HaxoxkJAeHUE B npupoje. Dusznueckne U XUMUYECKHUE
cBoricTBa xenme3a. Okcunpl, ruapokcuabl u conu sxene3a (II) u xemesa (II), mx cocras,
CBOMCTBA U MOJy4YECHHE.

Xumuyeckuii IKcnepumenm:

O3HaKOMJICHHE ¢ 00paslaMu METa/UIOB W CIUIABOB, UX (DM3UYECKUMHU CBOMCTBAMH,
W3y4YECHUE pe3ybTaTOB KOppO3uu METAJLJIOB (BO3MOKHO VCTIOJIb30BAHUE
BHJICOMATEPUAIIOB), OCOOCHHOCTEW B3aMMOJICUCTBUS OKCHJA KaJbllUs W HATPUSI C BOJOHU
(BO3MOKHO HCIOJIb30BAaHUE BUJICOMATEPUATIOB), MCCIICIOBAHUE CBOMCTB >KECTKOW BOJBI,
mpoIiecca TOPEHUs JKejie3a B KHUCIOopoJie (BO3MOYKHO HMCIIOJIB30BAaHUE BHACOMATEPHANIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMiA HA MOHBI: MarHus, KaJbIUs, AJIFOMUHUS,
nunka, xene3a (1) u xemesa (III), meam (II), maGmromeHne W omMHMICaHHWE MPOIIECCOB
OKpalllMBaHMs IUIAMEHUM MOHAMHM HATpUs, KU WU KaJdblHs (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCClIeI0BaHUe aM(OTEPHBIX CBOWCTB THAPOKCHIA AIOMHHHS U
TUJPOKCHUAA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHeunire MeTasibl
Y UX COCIUHCHUS.

XMMHUA M OKpY:KaKOLIasi cpeaa

Bemectsa u  Marepuanbl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIMIECTB M XUMHUYECKUX peaknuii B ObiTy. [lepBas momoms mpu
XUMHUYECKUX OKOrax U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpyXKawIier cpeasl (TpeaesibHas — JIOMyCTUMAas
KOHLeHTpanusi BemiecTB, aanee — IIJIK). Ponp XumuM B pelIeHUH HKOJIOTHYECKUX
npobiem.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpasloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJHMMEPHBIC
MaTepHabl).
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Mesicnpeomemmuoie cea3u

Peanuzanus MEXNpPEIMETHBIX CBA3€d MpU M3yYEeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHIATHH, TaK U
MOHSATUM, SIBJISIOMIMXCS CUCTEMHBIMU VISl OTACJIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
KA.

OO0mue ecTecTBEeHHO-HAYYHBIC TOHATHUS: HAyYHBIM (haKT, THIOTE3a, 3aKOH, TEOPH,
aHaJau3, CHUHTE3, KiacCHU(pUKaus, NEPUOJANYHOCTb, HAOIIOJICHUE, JSKCIECPUMEHT,
MOJICIMPOBaHUE, W3MEPEHHE, MOJEIb, SBICHUE, MAPHUKOBBIA JP(HEKT, TEXHOJIOTHSA,
MaTepuabl.

@du3nka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIUJ, H30TOIIbI,
PaIuOaKTUBHOCTh, MOJICKYJIA, JJICKTPUUECKUN 3aps, MPOBOJHHKHU, ITOTYIPOBOIHUKH,
TUDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSHHUE BEIECTBA,
ras, pacTBOp, pacCTBOPUMOCTb, KPHUCTAJUIMUECKAs PpEMIETKa, CIUIaBbl, (PU3HUECKUe
BEJIMYMHBI, CAMHUIIEI H3MEPECHHS, KOCMHUECKOE TIPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢Qorocunres, apixanume, Ouochepa, DIKOCHUCTEMa, MHHEPATLHBIC
yA0OpEHUsl, MUKPODJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHbBIE BEILIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIC IOPOJBI, IOJC3HBIC
HCKOTIaeMbIE, TOTUTUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOTO OOILETr0 0Opa30BaHUs
JOCTUTAIOTCA B XOJ€ OOy4YeHUss XHUMHUM B €JAMHCTBE Y4YeOHOW W BOCHUTATEIbHOU
JESITENIbHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMHU COIIMOKYJIBTYPHBIMU U
IyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMM, MPUHATHIMUA B OOILECTBE MpPaBUJIAMU U HOPMAMHU
HNOBEACHUS U CHOCOOCTBYIOT MPOLECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHUS U COLMAIU3aLUN
00yJarOIINXCA.

JInuHOCTHBIE pe3ynbTaThl OTpaxaroT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBATBCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTALMA U PaCHIUPEHUE
OTIbITA JACSITEIILHOCTU Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUSA:

LHEHHOCTHOIO OTHOIIEHHSI K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY H
HAay4YHOMY HAcCJIe/IMI0, IOHUMAaHUs 3HAYEHUS] XMMUYECKON HayKu B JKU3HU COBPEMEHHOIO
oO011eCTBa, CIOCOOHOCTH BJIAJIETh TOCTOBEPHOM MH(OpMALUEN O NEPEIOBBIX JOCTHKEHUAX
U OTKpPBITUSAX MHPOBOM M OTEUYECTBEHHOW XHMHUH, 3aUHTEPECOBAHHOCTH B HAYUYHBIX
3HaHMUIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpamIaHCKOr0 BOCIIUTAHMS:

MPEICTABIICHUS O COLMAIBHBIX HOPMAaxX M MpaBUiIaX MEXJIUNYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE, KOMMYHHUKATHUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IMOJIE3HOM,
y4eOHO-UCCIIeIOBATEIbCKOM, TBOPUYECKOW U APYTUX BUAAX JACATEIHHOCTH, TOTOBHOCTU K
pa3HOOOpa3HON COBMECTHOM NIEATEIBHOCTH MPHU BHIMOIHEHUN Y4eOHBIX, MTO3HABATEIbHBIX
3a/lay, BBITIOJIHEHUM XWMUYECKUX OKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB,
CTpEMJICHHS K B3aUMOIMOHHUMAHUIO M B3aWMOIIOMOIIM B TMPOIECCE OJTOW YyUeOHOU
JESITENHbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEJCHUE W MOCTYNKH CBOUX TOBApPHILEH C
MO3ULIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XHWMHUYECKOW peakluH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY IS
MOHUMAHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOTHON CpPEeAoi, O
POJIM XMMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTUBBI, HAIIPABJICHHbIC HA MOJYyUYE€HUE HOBBIX 3HAHUMN MO XUMUH,
HE0OXoaUMbIE AJi1 0O0bSACHEHMs] HAOIIOJAaeMbIX IMPOLIECCOB U SIBIICHUM, MO3HABATEIbHOM,
MH()OPMAIIMOHHON U YMUTATEIbCKOM KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU JUTEPATypOH, HOCTYIMHBIMU TEXHUYECKUMHU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJIOTHH;
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MHTEpEC K OOYUYEHUIO U MO3HAHMIO, JTH0003HATENIBHOCTh, TOTOBHOCTh M CIOCOOHOCTD
K caM000pa30BaHMIO, MPOEKTHOW M HMCCIENOBATEIbCKON NIEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HANPaBJICHHOCTU U YPOBHS 00yUYeHUS B JaJIbHEHIIIEM;

4) popmMupoBaHMSs KYJbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTU W3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 310pPOBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KU3HH, OCO3HAHUE MOCIEACTBUI U HEMPHUSITHE BPEIHBIX
NpUBbIUEK  (ynoTpeOsieHHs  ajKorojsi, HAapKOTHUKOB, KypeHHUs), HEO0OXOAUMOCTHU
coOIMIo/IeHus MpaBul 0€30MaCHOCTHU MPU OOpALIEHUH C XUMUYECKUMH BEIIECTBAMU B OBITY
U PEAIbHOW JKU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YeHUIO mpodeccuid U TpyAa pas3IuyHOTO po/Ja,
YBOKEHHE K TPYyAYy M pe3yJibTaTtam TpPYJOBOM IEATEIbHOCTH, B TOM YHCIE HAa OCHOBE
MPUMEHEHUSI TPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBIOOp WHIWBHIYaTbHOU
TPAEKTOPUH MPOJIOKEHUS 00pa30BaHMs ¢ yUETOM JIMYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH
K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHON MNpodecCHOHANbHOMI
JESITENbHOCTA W PAa3BUTHS HEOOXOJUMBIX YMEHH, TOTOBHOCTh aJalTUPOBATHCA B
npodeccuoHaIbHOU Cpe/ie;

6) 3K0JI0rH4eCKOro0 BOCIIMTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTHU 3/I0POBOTO U O€30MacCHOTO
oOpa3a >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CcOOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHHWE LEHHOCTH COOJIIOICHUS TMpaBW 0O€30MacHOro
MOBEACHUS NPHU paboTe ¢ BELIECTBAMM, & TAK)KE B CUTYyallUsIX, YTPOXKAIOUIUX 3J0POBBIO U
JKU3HHM JIIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTy4aeMble MTPU U3YYCHUH XUMHUH, JIJIST PEIICHUS
3a7]a4, CBSI3aHHBIX C OKPYXXamOUEd NPUPOJAHOU CpPENOW, Ui IOBBIIMIEHUS YPOBHSA
AKOJIOTHYECKOUN KYJIbTYphl, OCO3HAHUS TJIO0AIBHOTO XapaKTepa IKOJIOTHUECKUX MPooIeM 1
MyTEN UX PEIIECHUS MOCPEICTBOM METOAOB XMMHH, DKOJOTHUECKOTO MBIIIJIEHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B MIO3HABATEIIBHOM, KOMMYHUKATUBHON U COL[MATIbHON IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATDBI

B cocraBe MetanpeaMeTHBIX Pe3yIbTaTOB BBIACIAIOT 3HAYUMBIC 17151 (DOPMUPOBAHUS
MHUPOBO33pEHUSI OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIIUI, TUIOTe3a, (akT,
CHUCTEMa, MPOILIECC, SKCIEPUMEHT U JPYroe.), KOTOpble HCIOJb3YIOTCS B €CTECTBEHHO-
HAay4HBIX y4YEOHBIX MpeaMeTax W TIO3BOJIAIOT HAa OCHOBE 3HAHUW M3 ATUX MPEIMETOB
(dbopMHpOBaTh MPEACTABICHUE O LIETIOCTHOM HAay4YHOW KapTUHE MHpA, U YHUBEPCAIbHbIC
yueOHble JielicTBUS (TIO3HABaTEIbHbIE, KOMMYHHUKATHBHbBIC, PETYJSTUBHBIE), KOTOpHIE
oOecrieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOATEILHOMY IUIAHUPOBAHUIO H
OCYIIECTBJICHHUIO YUeOHOU e TETHHOCTH.

IHo3naBaTe/ibHbIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA

ba3oBble Joruvyeckue 1eHCTBHUS:
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YMEHHSI HUCMOJb30BaTh MPUEMBI JIOTUYECKOIO MBINUIEHUS NPU OCBOCHHHM 3HAHUWM:
pacKpbIBaTh CMBICI XUMUYECKHMX HOHATUMA (BBIAENIATH HMX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTMMHU HOHSTHUSIMH), HCIOJNb30BaTh MOHATUS AJIA
OOBSICHEHHSI OTAETbHBIX (PAKTOB M SBJICHUI, BBHIOMpPATh OCHOBAHHS M KPUTEPUU IS
KiIaccu(ukanuu XUMHUYECKUX BEIIECTB W XUMHUYECKHUX pEaklMid, YCTaHABIMBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKAY OOBEKTaMU H3YyYEHHS, CTPOUTH JIOTUYECKUE
paccyxjeHusi (MHIYKTUBHbBIE, JCAyKTHBHbIC, 10 aHAJOTHUH), [elaThb BBIBOABI U
3aKJIFOYECHMUS;

YyMEHUE MPUMEHATh B  MPOLECCE NO3HAHUS MNOHATUS  (IpEeIMETHbIE U
METaNpeJIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENM, HCIOJb3YyEMbIE B XUMUH,
npeoOpa3oBbIBaTh LIMPOKO MPUMEHSEMbIE B XUMHUU MOJENIbHbIE TMPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYecKas (popMmylia U ypaBHEHHE XUMHUYECKOU
peakiMu — MpPU PEIICHUH Y4eOHO-TIO3HABATENbHBIX 33134, C YYETOM ATHUX MOJAEIbHBIX
MPEJCTABICHU BBISBISATH M XAPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKH H3YyYaeMBbIX
O0OBEKTOB — XHMMHMUYECKMX BEIIECTB W XUMHUYECKUX pEaKlMil, BBIBIATH 0OIIKE
3aKOHOMEPHOCTH, IIPUYMHHO-CIIEJICTBEHHBIE CBSI3M M IIPOTUBOPEYMS B HU3y4aEMbIX
IIPOLIECCAX U SIBJICHUSX.

Bba3oBble uccienoBaTe/ibCKue 1eHCTBUA:

YMEHHE UCITOJIb30BATh TOCTABJIECHHBIE BOIIPOCHI B KAYE€CTBE NMHCTPYMEHTA MO3HAHUS,
a TaKke B KaueCTBE OCHOBBI JJisi (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYXKICHU;

NpUOOpPETeHHE OMbITa MO I[JIAHUPOBAHWUIO, OpraHU3alMd U IPOBEJICHUIO
YYEHMUYECKHX 3KCIEPUMEHTOB, YMEHHUE HAOII0JaTh 32 XOJIOM IpoIlecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €0 Pe3yJbTat, (POPMYIUPOBATh OOOOIIEHUS U BBIBOJBI 110 PE3yJIbTaTaM
MPOBEAEHHOIO OTBITA, UCCIIEJOBAHUS, COCTABIIATH OTUYET O MPOJIEIaHHOM padoTe.

Pabora ¢ unpopmanmen:

yMEHUE BBIOMpATh, aHATM3UPOBATh U HHTEPIPETHUPOBATH UHPOPMAIIHIO PA3IUYHBIX
BUJIOB U (DOPM TIpe/ICTaBICHHUS, TIOTYyUYaeMYIO U3 Pa3HbIX UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAS
JUTepaTypa XMMHUYECKOTO COJEpXaHMs, CIpPaBOYHBIE IMOCOOus, pecypchl MHTepHeTa),
KPUTHYECKH OIICHUBATH MIPOTUBOPEUYHBYIO U HEOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHUE TPUMEHATHh pAa3JIMYHbIE METOJbl M 3alpoChl TMPH TOUCKE U OTOOpe
nH(OPMAIIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJIsl BBIIOJHEHHS YUEOHBIX W
MO3HABATENIbHBIX 337a4 OMNpeNeiIEHHOr0 TuMa, MPUOOpEeTeHHe OmbiTa B 00JacTH
WCIIOJIb30BaHUsI MHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUM, OBIIAJICHUE KYJIBTYPOU
aKTUBHOT'O HCIIOJIb30BaHMS PA3JIMYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATH
ONTUMAaJIbHYIO (POpMY MpeACTaBICHUSI HHPOPMALIUU U WLTIOCTPUPOBATh pelIaeMble 3aaun
HECJIOKHBIMHU CXEMaMHU, AuarpaMMaMHu, JpyruMu opMaMu rpa@uky U ©X KOMOMHALIUSAMY;

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh B Mpolecce YUeOHOM U UCCIIeI0BaTENbCKOM
JESTENHHOCTH HMHGPOPMAIMIO O BIMUSHUHM TPOMBIIUICHHOCTH, CEIhCKOTO XO3SiCTBa U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH IPUPOAHON CPEIBI.

KoMMmyHHKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eHCTBUA:
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YMEHUSI 3aJlaBaTh BOIPOCHI (B XO€ auanora u (Wiau) JUCKYCCHUHU) MO CYIIECTBY
oOcyxnaemMoi TeMbl, (POpMyIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTENILHO BBIMOIHEHUS
NpeUI0KEeHHOM 3a1a4H;

YMEHHSI MPEICTaBIATh MOJyYeHHBIE Pe3yJIbTaThl MO3HABATEIbHON NIEATEIBHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; JieJaTh MPE3CHTALMI0 PEe3YyJbTaTOB BBIMOJIHEHUS
XUMHAYECKOTO OKCIEpUMEHTa (J1abopaTOPHOTO OIBITA, JA0OpaTOPHOW pPabOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MTPOCKTA);

yMeHHsI ~ y4eOHOrO  COTpPYJHHYECTBA CO  CBEPCTHHKAMH B  COBMECTHOIA
MO3HABATENILHOM M HCCIENOBATEIbCKONM JESATENIbHOCTH MPU PELICHUH BO3HUKAIOLIUX
npobsieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIAaCOBaHUsS MO3ULUN (0OCYXKICHHMS,
OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAMHALIUS COBMECTHBIX JECHCTBUH,
OTIpEICIICHHE KPUTEPHEB TI0 OIICHKE Ka4eCTBA BBHITTOJTHEHHOM pabOThI M IPYTHE).

PerynsiTuBHBIC yHHBepcaJdbHbIe yUeOHbIE 1eiiCTBUSA:

YMEHUE CaMOCTOSITEIbHO  OMpPENeNsiTh IeMu  JIeATeTbHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISITh, KOHTPOJMPOBAaTH M MpU HEOOXOJAUMOCTH KOPPEKTHPOBATH CBOIO
IesITeNbHOCTh, BbIOUpaTh Hauboliee HPQPEKTUBHBIE CIOCOOBI pPEIICHUS YYeOHBIX H
MO3HABATENbHBIX  33Ja4, CaMOCTOATEIbHO  COCTABIATH WM  KOPPEKTUPOBATH
MPEJUIOKEHHBIM AJNTOPUTM JECUCTBAW NIIPU BBINOJHEHWH 33JaHUM C YYETOM IMOJYy4YEHUS
HOBBIX 3HAaHMUW 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M pPEaKlUAX, OIECHUBAThH
COOTBETCTBHME IMOJYYECHHOTO pe3yjbTaTa 3asBICHHOM I1I€JM, YMEHHE HCIOIb30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, IPEAaraéMble B yCIOBUU 3a/IaHUM.

MNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpeAMETHBIX PE3yNbTATOB MO OCBOCHUIO O0SI3aTEIBHOrO COJEp KaHMUS,
YCTaHOBJICHHOTO NaHHOW (enepanbHOi pabouelt MporpaMMoil, BBIIEISIIOT: OCBOCHHBIC
OoOy4JaronIMMHCST HAy4YHBbIC 3HAHWS, YMEHUS M CIOCOOBI NEeWCTBUM, crierupuiIecKue s
MpeAMETHON 001acTH «XUMHUS», BUABI AEATEIHLHOCTH O MOTYYEHHUIO HOBOTO 3HAHMUS, €ro
WHTEpHIpETallii, MpeoOpa3oBaHUI0O M TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYalUsX.

K koniy oOydeHus B 8 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHIA:

o pPacKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TOHITHI: aTOM, MOJEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHASA W
HEOJHOPOJIHAsI), BaJCHTHOCTb, OTHOCHTEIbHAs aTOMHas W MOJEKyJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JiI XUMUYECKOTO 3JIEMEHTAa B
COEJIMHEHUH, MOJISIPHBIN 00BEM, OKCH/I, KHCIIOTA, OCHOBAHHE, COJlb,
ANEKTPOOTPULIATETILHOCTD, CTEMEHb OKHUCIICHMS, XUMHUYECKas peakius, Kiaccuukanus
peaKklMii: peakiMy COEIWHEHHUs, PEaklUU pa3joKEeHUs, PEaKLUUU 3aMEIICHHs, peaKIUU
oOMEHa, 9K30- W JHIOTEPMUYECKUE PEaKIMH, TEIUIOBON 3 (EeKT peakuuu, sapo aToma,
AJNIEKTPOHHBIN CJIOW aTroMma, aTOMHas OpOuTalb, paguyC aToMa, XUMUYECKas CBS3b,
MOJISIPHAS ¥ HETIOJISIpHas KOBAJIGHTHAs CBSI3b, MIOHHAS CBSI3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBas J10Jis BelecTBa (IPOLEHTHAs: KOHIEHTPAIIMsI) B paCTBOPE;
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o WUIIOCTPUPOBATh  B3aUMOCBSA3b  OCHOBHBIX ~XHMHUYECKMX TMOHSATUH U
OPUMEHSATH 3TU MOHATHUS IIPU ONKMCAHUU BELIECTB U UX MPEBPAILCHMUIA;

o UCTOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISi COCTaBNIeHUs] (POpMYJT BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

. ONpeeNsITh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIWHEHUSX,
CTENEHb OKHCIICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAAJIEKHOCTD BEILIECTB K
oTpeAeNEHHOMY KJIacCy COSIMHEHUN Mo popMyJiaM, BUJ XUMUYECKON CBA3H (KOBaJICHTHAs
Y MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

. packpeiBath cMbici llepmogmueckoro 3akona J[. WM. Menaeneesa:
JEMOHCTPUPOBAaTh TMOHUMAHHE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX
AJIEMEHTOB OT WX ToJjioxkeHus: B [lepuoanueckoit cucreme, 3aKOHOB COXPaHEHHUS MACCHI
BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YYEHHSI, 3aKOHA ABOTaIpo;

o OMKCHIBATh M XapaKTepu30BaTh TabmnuHyo hopmy [lepuoandeckoil cucTemsl
XUMUYECKUX JJIEMEHTOB: pasjinyaTh MOHATUSA «rjaBHas mnoxarpynmna (A-rpynma)»y u
«mobounas mnoarpynna (b-rpymma)», wmameie u  OoJblIME TEPUOABI, COOTHOCHUTH
0o003HaueHusi, KoTopble uMMerTcs B Tabnuue «llepuogmueckas cucreMa XHMHUYECKHX
anemeHToB [[. M. MenneneeBa» € 4YMCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS ATOMOB
XUMUYECKUX DOJEMEHTOB (COCTaB W 3apsn sApa, oOIiee YucIo dJIEKTPOHOB H
pacmpeneneHue ux mo dIEKTPOHHBIM CII0SIM);

o KJIAaCCU(PUIMPOBATh XUMUYECKHE DSJIEMEHTHI, HEOPraHWYECKHE BEIEeCTBa,
XUMUYECKHE peakuuu (M0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUMUU BELIECTB, IO
TeroBoMYy b heKTy);

o XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, TMOATBEPXKIas OMUCAHUE MPUMEpPAMU MOJICKYJSAPHBIX ypaBHEHHM
COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKITUH;

o MIPOTHO3UPOBAaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHNUS XUMUYECKUX MPEBPALICHUI B pa3IMUHbIX YCIOBUSIX;

o BBIUMCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO d3JeMEHTa Mo (opMmylie COCIWHEHHUS, MAaCCOBYIO IOJIO
BEII[ECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKInu;

o MPUMEHSATH OCHOBHBIC OTIEPAIMA MBICIUTEILHON ACATEIBHOCTH — aHAIW3 U
CHUHTE3, CpaBHEHHME, OO0O0OIIeHHE, CHUCTEeMAaTH3alUI0, KIACCU(PUKAIIUIO, BBISIBICHUE
MPUYUHHO--CJIEICTBEHHBIX CBSI3ed — JJI1 M3Y4YEHUS CBOMCTB BEIIECTB UM XUMHUYECKHUX
peakiMif, eCTeCTBEHHO-Hay4YHbl€ METOJbl TMO3HAHUSA — HAOJIOJEHUE, W3MEpPEHHUE,
MOJICJIMPOBaHME, SKCIIEPUMEHT (PealIbHbIN U MBICJICHHBIN);

. CJIEIOBaTh TMpaBUJIaM IOJb30BAHUS XUMUYECKON MOCYAOW U J1abOpaTOpHBIM
o0opyIoBaHUEM, a Tak)Ke TpaBWiIaM OOpaIeHHs C BEIIECTBAMH B COOTBETCTBUHM C
WHCTPYKIUSIMU TIO BBITIOTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OMBITOB MO TMOJIYUYEHHUIO U
coOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB
C omnpeAei€HHON MacCOBOM JI0JIeld PaCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOJIUTH
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XUMHAYECKUE DHKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MOMOIIIbIO MHIUKATOPOB (JakMyc, (heHondTanent, METHIOPAaHK U JPyTHe).

K xonmy oOydeHuss B 9 kJjiacce NpeaMETHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHHIA:

. PacCKpbIBaTh CMBICI OCHOBHBIX XMMWYECKUX MOHATHI: XUMUYECKHI 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KaTHOH, AaHWOH, IPOCTOE BEILIECTBO, CIIOXKHOE BELIECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHWCIEHUSA, XWMHYECKas peakuus,
XUMHYECKasi CBS3b, TEIJIOBOM 3(PQeKT peakuuu, MoJib, MOJSPHBIM 00BEM, pacTBOp,
AIIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs IUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, KaTanau3aTop, XUMHUYECKOE paBHOBECHE, oOpaTHUMble W HeOOpaTHUMblE PEaKIuH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIUTEL, BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTaHOBJICHHE, aJUIOTPOINHUs, aMPOTEPHOCTh, XUMUYECKasl CBs3b (KOBaJICHTHAs, MOHHAS,
MeTaJUIMYecKasi), KpHUCTaJUIMuecKas pemérka, KOppo3us METaJIOB, CIUIABbI, CKOPOCThH
XUMHAYECKOW peakuuu, nmpeaenbHo nomyctumas konuentpauus [1JIK Bemecrtsa;

o WJUTKOCTPUPOBATh  B3aUMOCBS3b  OCHOBHBIX XUMHUYECKUX IIOHATHH U
MIPUMEHSTH 3TH MOHATHUS IIPU ONMCAHUU BELIECTB U UX IPEBPALECHUM;

o MCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBIeHUs (hOPMYJT BEUIECTB U
YPAaBHEHUW XUMUYECKUX PEAKIUN;

. ONpPENENIATh BAJIEHTHOCTh M CTENECHb OKHCIICHHS XUMHYECKUX AJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KIIACCY
COeIMHEHUH 1o ¢opMmyaaMm, BHUA XUMHUYECKOW CBsI3U (KOBaJ€HTHas, MOHHAas,
METaJIJTNYecKasi) B HEOPTaHUYECKUX COCIMHEHHSIX, 3apsii MOHA TI0 XUMHUUECKOH (Gopmyilie,
XapakTep Cpeabl B BOAHBIX  pAacTBOPAX  HEOPraHWYECKUX  COCOUHEHMM, THII
KPUCTAJUTNYECKON PEMETKN KOHKPETHOTO BEIIECTBA;

. packpeiBaTh cMbICH llepumogmueckoro 3akoHa JI. WM. MeHnngeneeBa wu
JIEMOHCTPUPOBATh €T0 MOHWMAaHWE: OMHCHIBATh U XapaKTepU30BaTh TAOIMUHYIO (opmy
Ileproguyeckold CHCTEMBl XHMHWYECKHX OJJIEMEHTOB: pa3Myarh TOHATUS «IJIaBHAs
noarpynmna (A-rpynma)» u «mobounass moarpynmna (b-rpymma)», maneie u  Oosblime
MEPUOABI, COOTHOCUTH 0003HAYEHHUS, KOTOpbIE MMEIOTCS B TMEPHOAMYECKON Tabnuie, ¢
YHCJIOBBIMU XapPAaKTEPUCTUKAMH CTPOCHMSI aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M
3apsAn Anapa, oOlee YHCIIO AJIEKTPOHOB M PACIpPECNICHHE MX IO AJICKTPOHHBIM CIIOSIM),
OOBSCHATH OOITNE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCAMHEHUH B
peaenax MaJblX MEPUOJIOB U INIABHBIX MOJAIPYIII C YYETOM CTPOEHHUS UX aTOMOB;

o KJIaCCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHThl, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuuu (M0 YHMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUMUU BEIIECTB, IO
Ter1oBoMY A (PEeKTy, M0 UBMEHEHHIO CTETICHEH OKUCIICHUS XUMHUECKUX JIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBATH) oOOHME MW CHEUPUISCKUEe XUMUYECKUE
CBOMCTBa TMPOCTBIX U CIOXHBIX BEIIECTB, IMOATBEpPXKJas OMNHCAHUE NpUMEPaAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINIA;
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. COCTaBJISITh YPaBHEHUS DJICKTPOJUTUUECKON JUCCOIUAIIUUA KUCIIOT, IIeIouen
W COJICH, TOJHBICE U COKpAlIEHHBIC YpaBHEHUS PEaKIMid MOHHOTO OOMEHa, ypaBHEHHS
peaKkinii, MOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3M MEXKIY BEIIeCTBAMHU
Pa3IUYHBIX KJIACCOB;

o pacKppiBaTh  CYIIHOCTh  OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM
MOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajlaHCca STUX PEaKIIHii;

° MMPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH MTPOTEKAHMS XUMHUECKHUX MTPEBPAILCHUN B PA3IUYHBIX YCIOBUSIX;

o BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO d3JEMEHTa Mo (opMylie COECIUWHEHHUS, MACCOBYIO OO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI MO YPABHCHUIO XUMUYECKOU PEAKITUH;

o coOJrroMaTh MpaBWiIa TOJH30BAHUS XUMHYECKOW IMOCYI0M W JIabOpaTOPHBIM
o0opyIoBaHMEM, a TaKXke IMpaBuia OOpalieHHs C BEHIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSAMHU TI0 BBITTOJTHEHHIO JTA0OPATOPHBIX XMUMHUYECKHX OMBITOB IO IMOJIYUYEHHIO U
coOupaHuIo ra3000pa3HbIX BEIIESCTB (aMMHUaKa U YTIIEKHUCIIOTO Ta3a);

. MPOBOAUTH PEAKIUU, MOATBEPKAAIONIME KAU€CTBEHHBIM COCTaB pPa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM MyTEM XJIOPUI-, OpOMHUI-, HOAWI-, KapOoHaT-, pocdar-,
CUJIMKAT-, CyJIb(aT-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHMS ¥ HOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIHME B BOAHBIX PACTBOPaX HEOPTaHUICCKHUX BEIIECTB,;

. MIPUMEHSITh OCHOBHBIE OMEPAIIMU MBICIUTEIBHON ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTEMATH3AIUIO, BBISBICHUE MPUINHHO-CIICICTBEHHBIX
CBSI3€U — JIJISl U3YUYEHUS CBOMCTB BEIIECTB U XMMUYECKHUX PEaKIMM, €CTEeCTBEHHO-HAYYHbBIC
METOIbI TIO3HAHUS — HAOIOACHUE, U3MEPEHHUE, MOJICTIMPOBAHNE, PKCTICPUMEHT (pPeabHBIH
1 MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 ) bubmuoreka [JOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

' peaxImu https://m.edsoo.ru/7f41837¢

Uroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnnoreka [JOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢
) Bonopoa.Ilonstue o kucnorax g 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubnuorexa [JOK

’ HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
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Ilepronnueckuii 3aKOH U

I[TPOT'PAMME

31 [Tepuonnueckas cucrema 7 bubmuorexa [JOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuorexa [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorera [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbie)
Ne n/m P Kontpoabnsie IlpakTuueckue p
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f412636
COCIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bromorexa [OK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 25
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

bub6nmoreka [IOK
A i 4
3 Obmme cpoiicTra MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P htps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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